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yjIbTPACTPyKTYPA BLASTOCYSTIS GALLI H3 KYP 
© JI. M. EejiOBa 

H3yneHa yjibTpaTOHKaa opraHH3auHH CTaaHH Blastocystis galli , pa3BHBaiomHxcH b KHiucHHHKe 
Kyp h b aKceHHHHbix KyjibTypax. CHapyxcn napa3HT noxpbiT xopoiuo pa3BHTbiM niHKOKajiHKCOM (y 
xyjibTypajibHbix CTajiHH rjiHKOKaiiHKC TOHbuie), 3a rjiHKOKajiHKCOM cjieayeT n;ia3MaTHHecKafl mcm 6- 
paHa. Ha njia3MaTHHecKon MeM6paHe MecTaMH HMeiOTCH «KapMaHbi», npeacTaBJiaiomHe co6oh 
H e6ojibiiiHe KOHHHecKne ymySjieHHH c 3JieKTpoHonjiOTHbiMH xpaflMH. B UHTomia3Me — mbi6KH 
niHKoreHa, Gojibiuoe hhcjio ph6ocom h mcjikhx BaxyojieH. PaGocoMbi pacnojiaraioTCfl Ha MeM6paHax 
3HaonJia3MaTHHeCKOH CeTH. MHTOXOHJipHH C 3JieKTpOHOriJIOTHbIM MaTpHKCOM, KpHCTbl MHTOXOH^pHH 
TpyGMaToro THna. KoMruieKC rojibjpKH npeacraBJieH panoM UHCTepH, coGpaHHbix b CTonxy. flapo 
coaepxcHT aapbiuiKO h rjibi6KH KOHjjeHCHpoBaHHoro xpoMaTHHa, pacnonaraiomHeca no nepH({)epHH 
sin pa. IlepHHyKjieapHoe npocTpaHCTBO xoporno BbipaxceHO. BojibiuyK) nacTb kjictkh napa3HTa 
3aHHMacT ueHTpajibHaa Baxyojib, orpaHHHeHHaa MeM6paHOH. HHoraa OHa pa3ae.rieHa Ha ynacTKH 
pa3HOH BejiHHHHbi. Mexcay KOMnapTMeHTaMH ueHTpajibHOH BaKyojiH o6biHHo HMeeTca He6ojibiuoe 
KOjiHHecTBo UHTomia3Mbi c BKJiioHeHHbiMH b Hee MHToxoHapHHMH h pHGocoMaMH. 06HapyxceHbi 
UHCTOnO^oGHbie CTaflHH, CTeHKa 3THX CTajIHH COCTOHT H3 HeCKOJlbKHX o6oJIOHeK. IljiaH CTpoeHHH 
6jiacTOUHCT yKa3biBaeT Ha hx npHHaanexcHOCTb k uapcTBy Protista. 


CBeaeHHH no yjibTpacTpyKType 6jiacTOuncT b ochobhom npeaciaBjieHbi pa6oTaMH, 
BbinojiHeHHbiMH Ha KyjibTypajibHbix CTaanax Blastocystis hominis (Tan, Zierdt, 1973; Tan 
e. a., 1974; Zierdt, Tan, 1976; Zierdt, 1986; Matsumoto e. a., 1987; Zierdt e. a., 1988; 
Stenzel, Boreham, 1991; Stenzel e. a., 1991; Boreham, Stenzel, 1993). B nocjieaHne roabi 
noHBHjica paa aaHHbix no yjibTpacTpyKType 6jiacTOuncT, napa3HTnpyiomHx y penmnnH 
(Surech e. a., 1997), mnu (EejiOBa, Koctchko, 1990; Stenzel e. a., 1997) h o6e3bHH 
(Stenzel e. a., 1997). 

BnepBbie 6 jiacTOuncT y Kyp oOHapyxcnji Tpaccn (Grassi, 1881 no: Bach, Kiefer, 1923), 
a 3 aTeM Ky 3 HHCKH (Kuczynski, 1914) h flMaaa c coaBTopaMH (Yamada e. a., 1987). 
BjiacTOuncTbi H 3 xyp Gbijin BbiaejieHbi b caMOCTOHTejibHbin bh a Blastocystis galli EejiOBOH 
h Koctchko b 1990 r. B HacToamen CTaTbe npeacTaBjieHbi pe 3 yjibTaTbi H 3 yneHHH yjibTpa- 
CTpyKTypbi B. galli , pa 3 BHBaiomHXCfl b cnenbix OTpocTKax KHineHHHKa xyp n b aKceHHHHOH 
aByx(J)a 3 HOH nHTaTejibHon cpeae. 

MATEPHAJI H METOflHKA 

MaTepnaji njisi KyjibTHBnpoBaHHfl h H3yneHHH yjibTpacTpyKTypbi B. galli nojiyneH H3 cjie- 
nbix OTpOCTKOB TOJICTOrO KHUieHHHKa Kyp Ha nTHUec})a6pHKe «JIOMOHOCOBCKafl» JleHHH- 
rpaacKOH o6ji. 3a ocHOBy ana KyjibTHBnpoBaHHH 6buia B3HTa aByxc|)a3Ha5i smmmsi cpeaa (Zi¬ 
erdt, 1988). Ha KoaryjinpoBaHHoe b ckoiiichhom nojioxceHHH coaepxcnMoe KypHHoro anna 
(2—3 mji) HacjianBajiH jih6o pacTBop XeHKca, jih6o cpeay 199 h aoGaBjinjiH 1 mji cbiBopoT- 
KH KpOBH Kyp HJ1H CbIBOpOTKH KpOBH JIOIIiaaH. B Cpeay BHOCHJ1H aHTH6HOTHKH H3 paCHCTa 

Ha 1 mji cpejtbi aMnnuHjuiHHa 4 Tbic. Efl, CTpenTOMHUHHa — 1 Tbic. EJI h 500 Mr aMcjjOTe- 
pnuHHa. AHaapoGHbie ycjiOBHH co3aaBajin nyreM HacjianBaHHJi 1—2 mji CTepnjibHoro noa- 
cojiHeHHoro Macjia. TeMnepaTypa KyjibTHBHpoBaHHH 41—48°, pH cpeabi 7—7.2. 

Him H3yneHHH yjibTpacTpyKTypbi B. galli MaTepnan H3 coaepxcnMoro cjienbix otpoctkob 
hjih KyjibTypajibHOH cpeabi KOHueHTpnpoBajiH nyreM ueHTpncJjyrHpoBaHHH npn 3 Tbic. o6/mhh 
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b TeneHHe 20 mhh. Ilepea ueHTpHcjiyrHpoBaHHeM juia npejicjjHKcauHH MaTepnajia b ueHT- 
pncjiyacHbie npoOHpKH jjoSaBjiajiH 2 —3 KamiH pacTBopa miOTapajibjienma. Ilocjie ueHT- 
pH^jyrHpoBaHHH acnjiKOCTb flexaHTHpoBajiH, a ocajjoK cfjHKCHpoBaiiH 2.5 —3 %-hhm nno- 
TapajibflerHflOM Ha 0.1 M pacTBope KaKOjiHJiaTHoro 6yc|)epa b TeneHne 1.5—2 h npn 0° b 
TeMHOTe. 3aTeM Maiepnaji OTMbmajiH b 0.2 M pacTBope KaxojiHJiaTHoro Oycjiepa, Tpn 
CMeHbi no 20 mhh h nocTcjjHKCHpoBajiH 2%-hmm Os0 4 b TeneHne 1 h npn 0°, o6e3BoacH- 
Bajin h 3aKJiiOHajiH b cMecb 3noHa c apaji^HTOM. YjibTpaTOHKne cpe3bi, nojiyneHHbie Ha 
yjibTpaMHKpoTOMe LKB—III, KOHTpacTHpoBajin HacbimeHHbiM pacTBopoM ypaHHJiaueTaTa 
1 H H UHTpaTOM CBHHUa - 5 MHH. HcCJieflOBaHHfl npOBO^HJIH B 3JieKTpOHHbIX MHKpOCKO- 

nax Tesla-500, Jem-lOOS. 


PE3yjIbTATbI 

CrajiHH B. galli , napa3HTHpyiomHe b KHinenHHKe, hmciot OBajibHyio, Kpymyio hjih 
aMeOoHjjHyio cjjopMbi, pa3Mepbi hx BapbHpyioT b npejiejiax 2.5—47.5 x 2.5—46.3 mkm, 
hhcjio ajiep b oflHOH oco6h KOJie6jieTCH ot 1 flo 4, pejjKO BcrpenaiOTca oco6h, cojiepacamHe 
ot 8 32 ajjep. Ctbjihh, pa3BHBaiomHec5i b KyjibType, Taxace OBajibHOH, KpymoH h 

aMe6oH^HOH cf)opM, ho name Bcero BCTpenaiOTca Kpymbie oco6h. Pa3Mepbi KyjibTypajibHbix 
CTa^HH KOJieOjuoTCH b 6ojiee ihhpokhx npe^ejiax 2.5—110x2.5—110 mkm, hhcjio fljjep 
b ojjhoh oco6h name BapbHpyeT ot 1 ro 64, peace BCTpenaiOTCfl oco6h c hhcjiom fljjep 
6ojiee 100. 

HcCJie^OBaHHH B 3JieKTpOHHOM MHKpOCKOne BblflBHJIH y Bcex CTajJHH B. galli , pa3BH- 
BaiomHxca b KHuienHHKe h KyjibType cjiejjyiomHe CTpyKTypbi. 

FjiHKOKajiHKC — rjiHKonpoTeHflHbiH KOMnjieKC, accouHHpoBaHHbiH c HapyacHoii 
noBepxHOCTbio njia3MaTHHecKoii MeM6paHbi kjictkh, oOmhho cTpyKTypnpoBaHHbiH, mhk- 
pocKonHnecKH npeflCTaBJiaeTca b bh jje bojiokhhctoh hjih «nyiuHCTOH» o6ojiohkh, noxpbi- 
Baiomeii njia3MaTHHecKyio MeM6paHy. 3Ta o6ojiOHKa Marxa h 3JiacTHHHa. B HacToamee 
BpeMH H3BecTHO, hto b rjiHKOKajiHKce pacnojioaceHbi cneuHajibHbie peuenTopHbie MOJiexy- 
jibi, c noMombio KOTopbix KjieTKH H36HpaTejibHo othochtch k nacTHuaM BemecTBa, 
Haxojiflmerocfl bo BHeiimeii cpejie, b pe3yjibTaTe Hero ohh jih6o npHCTynaioT k 3HjiouHT03y, 
jih6o OTKa3biBaiOTCH ot Hero. TjiHKOKajiHKC Taxace b nepByio onepejib o6ycjiOBJiHBaeT 
aHTHreHHbie ocoGchhocth napa3HTa. Cnoco6HOCTb MeHHTb cocTaB rjiHKOKanHKca onpejie- 
jiaeT aHTHreHHbie BapnauHH h HrpaeT cymecTBeHHyio pojib b 3amHTe napa3HTOB ot aHTHTeji 
X03HHHa. 

BnepBbie rJiHKOKajiHKC y OjiacTOUHCT BHjiejiH 3ajiojiro jio H3o6peTeHHH 3JieKTpoHHoro 
MHKpocKona (Alexeieff, 1911; Lynch, 1917; Kofoid e. a., 1919). 3th nccjiejioBaHHa 

OnHCbIBaJIH TJIHKOKajIHKC KaK CJIH3HCTOe nOKpbITHe HJIH KaK aceJiaTHHOByiO HJIH CJIH3HCTyiO 
Kancyjiy. C noMombio 3JieKTpoHHoro MHKpocKona rjiHKOKariHKC 6 hji oOHapyaceH y 
OojibuiHHCTBa KJieTOK Blastocystis hominis (Zierdt e. a., 1967). Xopomee onncaHHe 
rjiHKOKajiHKca y B. hominis oaejiaHO b nocjiejiHHx paOoTax CTeH3ejia c coaBTopaMH 
(Stenzel e. a., 1991). 

TjiHKOKajiHKC oOHapyaceH HaMH y Bcex CTajinii B. galli , pa3BHBaiomHxcH b KHmeHHHKe 
xo3aeB, h b KyjibType (cm. pncyHOK, 2, 7; cm. bkji.). TjiHKOKajiHKC y 3Toro BHjja 6jiacTOUHCT 
xopouio CTpyKTypnpoBaH h noKpbmaeT njia3MaTHHecKyio MeMOpaHy. TojimHHa ero Bapb¬ 
HpyeT ot 0.25 jio 0.5 mkm. TjiHKOKajiHKC y KyjibTypajibHbix cjjopM oOhhho 3HanHTejibHO 
TOHbuie, neM y KHineHHbix. HacTO c mHKOKajiHKCOM accouHHpyioTca 6aKTepHH. B otom 
cjiynae oh npejinojioacHTejibHO BbinojiHaeT cfjyHKUHK) pacno3HaBaHHa OaKTepnii jih6o 
nepeji c|)arouHT030M, ™6o jijih HeHTpajiH3auHH naToreHHoro B03jieHCTBHa OaKTepnii. 
AccounauHio 6aKTepHH c rJiHKOKajiHKCOM jiOBOJibHO nacTO HaOjnojjajiH y B. hominis 
(Silard, Burghelea, 1985; Dunn e. a., 1989). 

IIjia3MaTHHecKaH MeM6paHa. IIoji rJiHKOKajiHKCOM pacnojioaceHaTHnHHHaa juia 
npocTeiimHx njia3MaTHHecKaa MeM6paHa hjih xax ee eme Ha3biBaiOT b cneunajibHOH 
jiHTepaType — HapyacHaa MeM6paHa (2, 7). Ha njia3MaTHnecKOH MeMOpaHe hmciotch 
«KapMaHbi», npejiCTaBJiaiomHe co6oii He6ojibuiHe KOHHnecKHe ymy6jieHHa c 3JieKTpoH- 
HOnJIOTHblMH KpaHMH (6). OyHKUHH «KapMaHOB» HeaCHa, B03MOaCHO OHH ynaCTByiOT B 
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npouecce 3X30UHT03a. 3to npeanojioxceHHe noaxpenjineTca HaOjiioueHneM 3a cJiopMHpy- 
ioiuhmhch Ha ruia3MaTHHecKOH MeM6paHe npn TpaHcnopTe nacTHu c})eppHTHHa cTpyxTy- 
paMH (Boreham, Stenzel, 1993), HanoMHHaiomHMH MopcJiojiorHHecxH oOHapyxceHHbie HaMH 
Ha njia3MaTHHecKOH MeM6paHe y B. galli «xapMaHbi». 

BHyrpeHHHH MeM6paHa, hjih MeM6paHa ueHTpajibHOH BaKyojiH, OTjjeJiaeT ueHTpajibHyio 
BaKyojib ot uHTonjia3Mbi (7— 3 , 7). BHyTpeHHHH MeM6paHa MOxceT 4 )0 P MH P 0BaTI> B 
ueHTpajibHOH BaKyojiH OTjtejieHHbie upyr ot apyra KOMnapTMeHTbi (7). 

L[HTonjia3Ma. PacnojiaraeTca tohkhm cjioeM Mexcay njia3MaTHHecxon MeMOpaHOH h 
MeM6paHOH ueHTpajibHOH BaKyojiH (6, 7). 

PhSocomh. B uHTonjia3Me cojtepxtHTCH 6ojibmoe hhcjio ph6ocom, pacnojiaraiomHX- 
ch Ha MeM6paHax 3Hjjonjia3MaTHHecxoH ceTH (2, 7). 

Mhtoxohuphh. OopMa mhtoxohuphh oOmhho oxpyrjiaa hjih cjierxa npoaojiroBa- 
Taa. Pa3Mepbi unaMeTpa BapbnpyiOT ot 0.5 jx o 1.0 mkm. Mhtoxohuphh hmciot 3JiexTpoH- 
HOnJIOTHblH MaTpHKC. BHyTpeHHHH MeMOpaHa MHTOXOHJipHH ^OPMHpyeT KpHCTbl B BHJte 
kopotkhx TpyOonex hjih uiapHKOB (2, 5). Mhtoxohuphh pacnojiaraiOTCH jih6o nooaajib 
ot 5mpa, jih6o Ha pa3Hbix nojuocax pauoM c aapoM (2, 3, 5). Hhcjio mhtoxohjjphh b ouhoh 
KJ ieTKe CHJibHO BapbHpyeT — ot 2—4 uo HecKOJibKHX coTeH. 

lIonbiTKH BbiacHeHHH pojiH MHTOXOHapHH 6biJiH npoBeueHbi LljiepTOM h jx p. (Zierdt, 
1986; Zierdt e. a., 1988). Mhtoxohuphh nouBeprajincb cneunanbHbiM Ohoxhmhhccxhm 
aHajiH3aM, HanpaBJieHHbiM Ha BbiHBjieHHe 3H3hmob, o6mhho accouHHpoBaHHbix c mhto- 
XOHJjpHHMH. HeCMOTpa Ha HajIHHHe OoJIbUIOTO HHCJia MHTOXOHJtpHH, aKTHBHOCTb MHTO- 
xoHapnajibHbix 3H3hmob (nHpyBaTjterHporeHa3Horo xoMnjiexca, a-xeTorjHOTapaTjjerHjtpo- 
reHa3Horo KOMnjieKca, H30UHTpaTjtenmporeHa3bi, rjiyTaMaTjterHjtporeHa3bi, uHTOxpoMax- 
CHjta3bi) He 6biJia BbiHBjieHa (Zierdt e. a., 1988). OrcyTCTBne uhtoxpomob yKa3biBaeT Ha 
TO, HTO B MHTOXOHJtpHHX OjiaCTOUHCT He npOHCXOJtHT nepeHOCa 3JieKTpOHOB OT (})JiaBO- 
npoTenaoB k MOJiexyjinpHOMy xncjiopoay. He oOHapyxceHO h upyrnx reMHHOBbix c})epMeH- 
tob — nepoKCHjta3bi h KaTajia3bi, cJiyHxuHOHHpyiomHX b xjieTxax no3BOHOHHbix xa k 
OHOJioraHecKHe oxhcjihtcjih. 

HanaeHa 3HaHHTejibHan axTHBHOCTb acnapTaTaMHHOTpaHCc})epa3bi, ajiaHHHaMHHOTpaHC- 
$epa 3 bi, a Taxxce ajibjjojia3bi. OSHapyxceHO npncyTCTBHe nHpyBaTjtexap6oxcHjta3bi. flna- 
^)opa3a h jiaKTaTjterHjtporeHa3a 6buiH 3aperHCTpnpoBaHbi b He3HanHTejibHbix xojiHHecTBax. 
He HanueHbi rjiyTaMHjrrpaHcnenTHaa3a, ajiKajiHHcJ)occJ}aTa3a (jiH30C0MHbin Mapxep) h 
xpeaTHHKHHa3a. 

TaKHM o6pa30M, cJiyHXUHfl MHTOXOHapHH Blastocystis hominis ocraeTCH hchchoh. 
HexoTopbie CTapbie oco6h B. hominis coaepxcaT CBbirne 75 % jiHnnaoB, OoraTbix TpnrjiH- 
uepnuaMH. Bo3moxcho, mhtoxohjjphh OjiacrouHCT ynacTByiOT b jihhhuhom MeTa6ojiH3Me, 
ocymecTBJiHH chhtc3 h HaxonjieHHe jiHnnaoB (Zierdt, 1988; Zierdt e. a., 1988). IIocTyjiH- 
pyeTCH npoHexoxcueHHe mhtoxohjiphh y OjiacTOUHCT ot aHaspoOHbix OaxTepnn (Zierdt, 
1986). H3BecTHO, hto mhtoxohuphh — opraHejuibi, nocTaBJiaiomHe SHepnno juih c})yHx- 
UHOHnpoBaHHH aapoOHbix ayxapHOTHHecKHX KjieTOK. KaxoBa xce 6HOJiorHHecxaa pojib 
3thx opraHejui y OjiacTOUHCT — CTpornx aHaapoOoB? HajiHnne mhtoxohuphh y aHaspoO- 
Hbix opraHH3MOB OojibmaH 3arauxa, Oyuymne nccjieuoBaHHH BbiHBAT hx cJiyHXUHK). 

KoMnjiexc rojibjnxn. Ejnojiueo6pa3Hbie hjih TpyOnaTbie CTpyxTypbi, orpaHHneH- 
Hbie rjiajtXHMH MeMOpaHaMH. OyHxuna CB^naHa c ynaxoBXOH, CHHTe30M h TpaHcnopTH- 
poBxoH npoayxTOB xcH3HeueaTejibHOCTH xjieTXH, a Taxxce nocTpoeHneM njia3MaTHHecxon 
MeMOpaHbi h MeM6paHbi JIH30C0M. Y B. galli xoMnjiexc Tojibuxcn npeacrraBJieH Hecxojib- 
xhmh uHCTepHaMH, coOpaHHbiMH b CTonxy, pacnojiaraeTCH paaoM c aapoM Ha pa3Hbix 
nojuocax (2, 7). 

flupo. BjiaCTOUHCTbl OTHOCHTCH X npOCTeHIHHM, oOjiajtaiOIUHM CJIOXCHbIM XCH3HeHHbIM 
uhxjiom, b xoTopoM ojtHOHjtepHbie cTajtHH nepeayioTca c MHoroaaepHbiMH. MHoroauep- 
HOCTb ^opMMpy^c^ B pe3yjibTaTe Toro, hto aaepHbie aeJieHHH onepexcaioT uejieHHe 
UHTonjia3Mbi. OopMa aaep moxcct BapbnpoBaTb ot ccJiepHHecxoH h OBajibHOH uo npouoji- 
roBaTOH h HenpaBHJibHOH. Pa3Mepbi aaep xojieOjnoTCH b npeaejiax 1— 2.5 mxm. 

5 [jx pa OjiacTOUHCT noxpbiTbi UByxMeMOpaHHOH o6ojiohxoh. HapyxcHaa h BHyTpeHHHH 
MeMOpaHbi pa3jtejieHbi nepHHyxjieapHbiM npocTpaHCTBOM (3). OOojionxa Hjtpa npoHH3aHa 
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nopaMH. HapyxcHaa fluepHaa MeM6paHa HMeeT nepexojjbi b MeMdpaHbi uncrepH rpaHyjiap- 
hoh 3HAonjia3MaTHnecKOH ceTH. ilapa 6jiacTOUHCT HMeiOT He6ojibuiHe o6i>eMbi, 3anojmeH- 
Hbie KapnojiHMcjDOH, b KOTopyio norpyxceHbi cTpyKTypHO ocf)opMJieHHbie KOMnoHeHTbi aupa. 

B aapax Bcex H3yneHHbix b 3JiexTpoHHOM MHKpocKone djiacrouncT HMeeTca xpoMaTHH. 
Y Blastocystis hominis oh co6paH b BHjje nojiyMecaua Ha ojjhom H3 nojuocoB aupa, y 
B . galli xpoMaTHH uncneprnpoBaH b bhac OTjjejibHbix mbi6oK, pacnojioxceHHbix maBHbiM 
o6pa30M no nepnc^epHH aupa. 3tot npn3Hax uocTaTOHHO nocTOHHeH h MoaceT 6biTb 
Hcnojib30BaH b TaKcoHOMHnecKHX uejiax. B pajje cjiynaeB b aupax B. galli yuaBajiocb 
o6HapyxcHTb HupbiuixH, pacnojioxceHHbie jih6o ueHTpajibHO, jih6o oxcueHTpnHHO (5). 
MnKpoTpy6oHKH b nupax He o6HapyxceHbi. ripeunojioxcHTejibHo aapa 6jiacTouncT uejiflTca 
mht030m (Yoshikawa e. a., J988). 

HeGojibuine pa3Mepbi auep — 1 — 2.5 mkm, npeodJiauaHne xoMnaxTHoro xpoMaTHHa b 
BH^ e nepncjjepHHecxHx crymeHHH, cpaBHHTejibHO Hedojibiiion o6i>eM 5iupa, 3aHHTbin 
KapHOJiHM(J)OH, HajiHHHe aupbiuiex xapaKTepHbi juia Majibix ny3bipbX0BHUHbix auep. Majibie 
ny3bipbKOBHAHbie aupa odHapyxceHbi y raMeT (JjopaMHHHcjDep h rperapHH, Mep030HT0B h 
cnopo30HTOB rperapHH, xoxuhuhh h reMOcnopnjtHH, a Taxxce y MHKpoHyKJieycoB HexoTO- 
pbix HH(J)y30pHH (PaHXOB, 1978). 

UeHTpajibHaH Baxyojib. BnepBbie onncaHa AjiexceeBbiM (Alexeieff, 1911) no jx 
Ha3BaHneM «internal body». Ilo3xce ueHTpajibHyio Baxyojib Ha3biBajin pe3epBHbiM tcjiom 
«Innenkorper» (Lavier, 1952) h ueHTpajibHbiM tcjiom (Zierdt, 1991). 3th pa3JiHHHH b 
TepMHHOJIOrHH odyCJIOBJieHbl HejtOCTaTOHHOCTbK) 3HBHHH O (JsyHXUHH UeHTpaJIbHOH Baxy- 
OJIH. 

UeHTpajibHaa Baxyojib odHapyxceHa y Bcex 12 onncaHHbix HaMH hobhx bhuob djiacro- 
uhct. OHa HMeeTCH y CTaunn djiacTOuncr, pa3BHBaiomHXCH b xnmeHHHxe h b xyjibTypax. 
npn oxpacxe 6jiacTOuncT no PoMaHOBCXOMy—rHM3a ueHTpajibHaa Baxyojib BbirjiaaHT b 
BH^e pa3JiHHHOH BejiHHHHbi ueHTpajibHO pacnojioxceHHoro Tejia jih6o coBepmeHHO He 
oxpauiHBaiomerocH, jih6o xpacameroca y HexoTopbix bhuob 6jiacTOuncT ( Blastocystis 
equi, B. agrionemidis) b cepo-rojiydon ubct. Pa3Mepbi ueHTpajibHOH BaxyojiH oneHb 
CHJibHO BapbnpyiOT. y HexoTopbix ocoden dJiacrouncT OHa 3aHHMaeT noHTH Becb odi>eM 
xjieTXH, uHTonjia3Ma b Taxnx djiacTOuncrax npeucraBJieHa tohxhm nepncJjepHHecxHM 
cJioeM. B HexoTopbix MHoroauepHbix njia3MonuajibHbix xjieTxax dJiacrouncT, pa3BHBaio- 
iuhxch b xyjibType, ueHTpajibHaa Baxyojib He3aMeTHa. Tejio Taxnx xjieTOX HanoMHHaeT 
ccjDepy, b xoTopon donee MeHee paBHOMepHO pacnojioxceHbi uecHTxn aaep. 

UeHTpajibHan Baxyojib orpaHnneHa MeMdpaHOH, xoTopyio Ha3biBaiOT BHyTpeHHen MeM- 
6paHOH hjih MeMdpaHOH ueHTpajibHOH BaxyojiH (7 — 3, 7). UeHTpajibHaa Baxyojib pa3j*eJieHa 
BHyrpeHHen MeMdpaHOH Ha OTjjejibHbie ynacTxn pa3Hon BejiHHHHbi (7). Mexcuy OTjjejibHbi- 
mh xoMnapTMeHTaMH ueHTpajibHOH BaxyojiH nacTO couepxcHTca Hedojibuioe xojihhcctbo 
UHTOnJia3MbI C BXJIIOHeHHbIMH B Hee HUpaMH, MHTOXOHUpHHMH H pn 60 C 0 MaMH. npH 
pa3MHOxceHHH b ueHTpajibHOH BaxyojiH (JiopMHpyeTCH 6ojibmoe hhcjio (uo Hecxojibxnx 
uecHTXOB) ocoden. B Taxnx xneTxax unTonjia3Ma pacnojiaraeTCH b BHjte tohxoto Taxca 
Mexcuy njia3MaTHHecxon MeMdpaHOH n MeMdpaHOH ueHTpajibHOH BaxyojiH (BejiOBa, 1992). 

UHTOXHMHHecxne oxpacxn, ncnojib3yeMbie juia BbiacHeHHH pojin ueHTpajibHOH Baxyo¬ 
jiH, He uajin dojibuiHX pe3yjibTaTOB. B ueHTpajibHOH BaxyojiH He odHapyxceHbi HyxnenHOBbie 
xncjiOTbi (Tan, Zierdt, 1973; Matsumoto e. a., 1987). Oxpacxa hojjhhom Ha xpaxMaji 
odbiHHO uaeT OTpnuaTejibHbie pe3yjibTaTbi (Zierdt, 1973; McClure e. a., 1980), ojmaxo 
HHorua oxpacxy ueHTpajibHOH BaxyojiH houhhom Hadjuouajin (Yamada e. a., 1987). 

flaHHbie HexoTopbix nccjieuoBaTejien Taxxce CBnueTejibCTByiOT o tom, hto b ueHTpajib¬ 
HOH BaxyojiH MoryT axxyMyjinpoBaTbca h coxpaHHTbcn nnTaTejibHbie BeiuecTBa (Yamada 
e. a., 1987; Stenzel e. a., 1989). 

Bo3moxcho, HaxonjieHne xpaxMajia nponcxojtHT npn HedJiaronpnHTHbix ycjiOBnnx 
xyjibTHBnpoBaHHH (Kofoid e. a., 1919; Silard, 1979). TjiHxoreH h jinnHUbi He dbuin 
odHapyxceHbi b ueHTpajibHOH BaxyojiH (Zierdt, 1973; McClure e. a., 1980). OjjHaxo TaH 
h UnepuT (Tan, Zierdt, 1973) odHapyxcnjin Jinnnubi b ueHTpajibHOH BaxyojiH y Baxyojiap- 
Hbix CTajtnn B. hominis. Jlnnnubi Taxxce dbuin HanueHbi b rpaHyjiapHbix cTaunax (Lavier, 
1952; Tan, Zierdt, 1973; Dunn e. a., 1989) h b CTapbix xjieTxax (Zierdt e. a., 1967). 3th 
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aaHHbie CBHjieTejibCTByiOT o tom, hto ueHTpajibHaa BaKyojib HrpaeT HeKOTopyio pojib b 
coxpaHeHHH npoayKTOB MeTa6ojiH3Ma. 

UHTOxHMHnecKHe HccjieflOBaHHfl Ha KHCJiyio cf)occf)aTa3y (Ztenzel e. a., 1989) h 
ajiKajiHH(})oc(})aTa3y (Zierdt e. a., 1988) uajin oTpnuaTejibHWH pe3yjibTaT. 3 hjjouhto 3 
HaOjnojjajiH y BaKyojrapHwx h rpaHyjrapHwx cf)opM (Ztenzel e. a., 1989). OnwTw no 
3Hfl0UHT03y c (|)eppHTHHOM nOKa3aJIH, HTO Hepe3 30 MHH (f)eppHTHH o6Hapy}KHBaeTCH B 
ueHTpajibHon BaKyojin (Boreham, Stenzel, 1993). 

UHCTW - OflHa H3 (|)OpM CymeCTBOBaHHH MHOrHX OJJHOKJieTOHHWX OpraHH3MOB, 

xapaKTepn3yiomaHCH HajinnweM 3amnTHbix o 6 ojiohck. Y npocTenuinx (xoyrHKOHoeuw, 
pH3onoaa, cnopo3oa, unjinoc^opa) 4)opMHpoBaHHe uhct HBjineTCfl Heo6xojmMWM 3TanoM 
B )KH3HeHHOM UHKJie. OyHKUHOHaJIbHO UHCTW MOiyr 6bITb pa3JIHHHbIMH. 

UHCTW pa3MHOXCeHHfl HMeiOT TOHKyiO CTeHKy H (J)OpMHpyiOTCH Ha nepHOJI pa3MHOXCe- 
hhh, b TeneHne KOToporo couepxcHMoe uhctw uejiHTca, o6pa3ya hcckojibko caMocTOATejib- 
Hbix ocoOen. HHoraa b uhctc npoTexaiOT onpeuejieHHbie 5mepHbie npoueccw, Hanpn- 
Mep aBToraMHH y cojihchhhkob poua Actinophrys. 

UHCTbl noicofl (J)opMHpyiOT TOJiCTyio CTeHKy, name ohh o6pa3yiOTC5i y crajmH paccejie- 
hhh hjih npn HeOjiaronpHHTHbix ycjioBHflx h cnocoOcTByiOT anHTejibHOMy nepexcHBaHHio 
opraHH3Ma bo BHenmeH cpeue. Y HexoTopwx rpynn npocTeHmnx uhctw MoryT cymecT- 
BOBaTb bo BHeumeH cpeae hcckojibko jieT, HanpHMep: y UHJinaT H3 poaa Colpoda — ao 
16 Mec., y xcryrHKOHOCueB poua Oikomonas — uo 5.5 JieT, y UHHOcJmarejuniT Peridinium 
cinictum — uo 16 JieT. 

HauiH paOoTw (BejiOBa, 1998) no H3yHeHHio BwxtHBaeMOCTH Blastocystis galli, B. anseri 
h B. suis bo BHenmeH cpeae noKa3ajin, hto Ha xcH3Hecnoco6HOCTb 6jiacT0UHCT oTpHuaTejib- 
HO BJIHfleT HajIHHHe CBoOoUHOTO KHCJIOpOUa, nOSTOMy OjiaCTOUHCTH He CnOCo6HH UJIHTeJIb- 
Hoe BpeMH nepexcHBaTb BHe opraHH3Ma xo35iHHa. 06 whho stot cpoK orpaHHHHBaeTca He- 

npOUOJDKHTeJIbHHM BpeMCHCM OT 6 -8 £0 10-19 H. B CB5I3H C 3THM BH3bIBaiOT 60 JIbIH 0 H 

HHTepec HaxojtKH y B. galli CTajurn H3 KHuieHHHKa Kyp, HanoMHHaiomHx uhctw ( 4 ). 

BnepBwe b cbctobom MHKpocKone UHCTonojjoOHwe CTajjHH 6 bijih oOHapyxceHw hbmh 
y B. anatis (BejiOBa, 1991, 1992). 3th ctbuhh npeucTaBjraiOT co 6 oh ouHoauepHyio aMeOxy 
c HeOojibuiHM hhcjiom jioOonojtHH, 3aKjnoHeHHyio b ccf)epy, npeBOCxouaiuyio aMeOxy b 3 — 4 
pa3a. Bbuih oOHapyxceHw aHajiorHHHwe ccf)epw, BKJnonaioiuHe HecKOJibKo aMeOoK. Bo Bcex 
cjiynaHx bmcOkh pacnojiarajincb Ha nojnocax ccf)epw. CTajjHH, npeucTaBjiaioiuHe co 6 oh 
oaHOfljtepHwx aMeOoK, 3aKjnoHeHHbix b ccf)epy, mbi paccMaTpHBaeM KaK paccejiHTejibHwe 
(BejiOBa, 1992). 

B SJieKTpOHHOM MHKpOCKOne BHUHO, HTO MOKJty CTeHKOH UHCT 0 n 0 JJ 06 H 0 H CTajtHeH H 
UHTonjia3MOH HaxojtHTca njia3MaTHnecKaH MeMOpaHa. CreHKa uhctohouo6hoh CTajjHH 
MHorocjioHHaa (4). 

IlepBoe cooOiueHHe o uhcthbix (JiopMax y B. hominis caejiaji MejibxopH (Mehlhorn, 
1988). fleTajibHO MopcjxxnorHHecKoe onncaHHe sthx CTauHH aajiH CTeH3ejib h EopnxeM 
(Stenzel, Boreham, 1991) h 3aTeM 3eMaH c coaBTopaMH (Zaman e. a., 1993). 

B pjwe pa6oT UHcronoaoOHwe CTaunn onncaHW y OjiacTOUHCT, napa3HTHpyioiUHX y 
xchbothwx (Boreham, Stenzel, 1993;Stenzel e. a., 1993; Singh e. a., 1996). UHCTonoaoO- 
Hwe crajjHH y OjiacTOUHCT H3 Kyp BHueji CTeH3ejib c coaBTopaMH (Stenzel e. a., 1997). 
UHCTonouoOHbie crajum, Kaxcjjaa H3 KOTopwx couepxcHT no ojmoMy aapy 6 wjih oxpyxceHW 
oOlUeH (|)H6pHJIJIHpHOH 060JIOHKOH. 3TH aBTOpbl BHJiejIH TaKXCe UHCT0n0U06Hbie CTajtHH, 
y KOTopwx ^HOpHJiJiapHaa oOojioHKa oTcyTCTByeT. 

UncTonouoOHbie CTajtHH OjiacTouncT H3 o6e3bHH couepxcaT 4 h 6ojiee Hjtep. CTeHKa 
Uhct MHorocjioHHaH h HanoMHHaeT TaKOByio y B. hominis. C HapyxcHOH ctopohw CTeHKa 
UHCT nOKpbITa (|)H6pHJIJIHpHOH 060JIOHKOH, nOXOXCeH Ha rJIHKOKaJIHKC. TaKHM o6pa30M, 
k HacToaiueMy BpeMeHH HaKonnjiocb mhoto uaHHwx, yKa3WBaioiUHx Ha HajiHHHe b 
XCH 3HeHHOM UHKJie OjiaCTOUHCT UHCTOnOUoOHbIX CTaUHH. UHCTOnOUoOHbie CTajtHH y 
pa3JIHHHWX BHJJOB 6jiaCTOUHCT OTJIHHaiOTCa HHCJIOM H^ep H HajIHHHCM JIH60 OTCyTCTBHCM 
(J)H6pHJIJIHpHOH 060JIOHKH. 

B03M0XCH0, 3TO BHJtOBbie 0 C 06 eHH 0 CTH H, CJieUOBaTeJIbHO, pa3JIHHHH B CTpyKType 
UHCTOnOJtoOHWX CTajtHH MOiyr 6bITb HCn0JIb30BaHbI C TaKCOHOMHHeCKHMH UeJIHMH. Moxcho 


557 



TaioKe npejmojioxtHTb, hto 3to CTa^HH pa3MHO>KeHHfl h Tonja noHHTeH c|)aKT KpaTKOBpe- 
MeHHOrO BbDKHBaHHH 6jiaCTOLJHCT BO BHeUJHeH cpe^e H, HaKOHeiX, BepOHTHO, HTO 3TO BCe 
Xte IXHCTbl IIOKOfl, HO CpOK HX BbDKHBaHHfl BO BHeiHHCH Cpefle OrpaHHHeH HeCKOJlbKHMH 
nacaMH. 

Pa6oTa BbinojiHeHa npn c|)HHaHCOBOH nojwep^KKe PoccHHCKoro c^OH^a c|)yHjtaMeHTajib- 
HblX HCCJieflOBaHHH. 
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ULTRASTRUCTURE OF BLASTOCYSTIS GALLI FROM CHICKENS 

L. M. Belova 

Key words : ultrastructure, Blastocystis , Protista. 

SUMMARY 

The ultrastructure stages of Blastocystis galli were studied in chickens’ intestine and in laboratory 
cultures. There were found morphological structures: surface coat (cell from chickens’ intestine 
showed a very thick surface coat); cell membrane — there were some small electron-opaque 
deepening «pockets» on the membrane; inner membrane; endoplasmic reticulum with attached 
ribosomes, which present in the cytoplasm; all cells contained numerous of small vacuoles and large 
glycogen inclussions in cytoplasm; mitochondria with tubular cristae; nucleus with granules 
condensed chromaticn; central vacuole; Golgi complex was represented by number of plates grouped 
in a pite; the cyst-like forms were surrounded dy multilayerd wall. 




BmieuKa k cm. Jl. M. Eejioeou 



yjibTpacTpyKTypa Blastocystis galli. 

1 — BaKyojrapHafl CTaans H3 KHtueHHHKa Kyp (x 8000); 2 (x 15 000); 3 (x 29 000) — (jjparMeHTbi kjtctok H3 
KHiueHHHKa Kyp; 4 — uncTonojioOHaji cTaanji H3 KHtueHHHKa Kyp (x 10 000); 5 (x 25 000), 6 (x 15 000) — 
(fcparMeHTbi kjtctok H3 KyJTbTypbi; 7 — (tparMem kjtctkh H3 KHtueMHHKa Kyp (x 20 000): KA — «KapMan»; HR — 
anpbmiKo; AT — annapaT TojrbiDKH; TK — rnHKOKanHKc; KIJB — KOMnapTMeHT ueHTpajibHon BaKyojrn; MMX — 
MHTOXOHiipHJT; MIJB — MeMOpaHa ueHTpanbHOH BaKyonn; 77 — nepHHyKJteapHoe npocTpaHCTBo; MM — nna3Ma- 
THMecKaji MeMOpaHa; P — pHOocoMbi; CLf — CTeHKa UHCTonojtoOHOH cTajiHH; XT — xpoMaTHH; Z/ — UHTonna3Ma; 
L IB — ueHTpajTbHaa Baxyonb; fi — sjtpo; BMH — HapyxHaa jmepHaa MeMOpaHa; BMB — BHyrpeHHss jmepHaa 

MeMOpaHa. 

Transmission electron micrographs the ultrastructure of Blastocystis galli. 
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